have been applied in various countries because they have been able to answer the challenges of the globalization era. The implementation of STEAM at school has demanded that teachers have a role in making a relationship between disciplines in science contained in STEAM. The purpose of this research was to describe the perceptions of experienced teachers about math-focused STEAM learning. The research was a descriptive study on 14 vocational high school mathematics teachers in Malang, Indonesia. They had 20-30 years of teaching experience. Data were collected using essay questionnaires. The result showed that their perceptions of STEAM learning were positive. However, they also said that there were several obstacles to math-focused STEAM learning. The first obstacle was the unavailability of supporting literature. The second obstacle was that there were teachers who have no received training. The third obstacle was only a limited number of mathematics material that can be applied in STEAM learning. Additionally, the teacher stated that mathematics was more suitable as supporting contain in STEAM learning than as the primary focus.
indicate an improvement in education by the government. The 2013 curriculum which integrates thematic learning is very suitable to be integrated with STEAM-based learning. Elementary schools and junior high schools are the levels of education units suitable for the application of STEAM-based learning (Herro, Quigley, Andrews, & Delacruz, 2017) . This is because at this level each subject is taught thematically integrated. Likewise, the implementation of STEAM can be done at the high school level, including science, technology, art, and mathematics subjects. Each subject at the high school level has a clear concentration, science and social science are no longer integrated subjects, but the subjects are divided into the concentration of their respective discipline.
STEAM as a learning approach at the high school and vocational levels can be implemented in subjects that have a connection with the others discipline of science at STEAM learning, for example, mathematics learning. In learning mathematics, the implementation of STEAM can be done by understanding the relationship between existing mathematical concepts with other scientific disciplines contained in STEAM (Yakman, 2008) . The linkages between these concepts can be built through the ability to think critically, creatively and problem solving skills so that it will produce an idea or complex skills to formulate a solution of the problem at hand (Herro & Quigley, 2016; Jho, Hong, & Song, 2016) . Not only in the context of learning, but the ability to solve problems can also be applied to solve problems in real-life (Gürbüz & Erdem, 2016) . National Council of Teachers of Mathematics recommends 4 principles of mathematics learning, namely mathematics as problem solving, mathematics as reasoning, mathematics as communication, and mathematics as a connection (NCTM, 2000) . Mathematics is one of the disciplines of science integrated into STEAM so that the implementation of STEAM in learning mathematics only applies the ideas of other disciplines, namely science, technology, engineering, and art. STEAM implementation in mathematics learning can be done well when the teacher as a learning companion has understood the meaning of an implementation Jho et al., 2016; Kim & Lee, 2018) .
The role and quality of teachers is a very important factor in increasing talented leaders in the future (Tehseen & Hadi, 2015) . The effectiveness of teaching competence is very important as a requirement in education. Teacher professionalism is demanded to continue to develop by the times, the development of science and technology, and the needs of the community (Timperley, 2015) . This demand applies to all teachers, both novice and experienced teachers. One of the factors that shows the low quality of education in Indonesia is the weakness of teachers in exploring the potential of students' higher-order thinking skills such as analytical thinking, critical thinking, creative thinking, or reasoning. Therefore, some studies show the problems that arise from the change and expansion of teaching competency standards that must be possessed by a teacher (Park, Byun, Sim, Han, & Baek, 2016) . The role of the teacher has evolved from teacher-centered teacher to student-centered and the skills needed for 120| Abjadia: International Journal of Education, 04 (02): 118-128 (2019) qualified teachers have also changed (Keiler, 2018) . In STEAM-based learning, the teacher will have a challenge about how to encourage students to be able to use their understanding and logic actively, think critically and creatively and use problem solving skills. Teachers are not only as facilitators, but the teachers must also participate in building understanding to make a relationship between disciplines contained in STEAM.
In the STEAM learning process, teachers have many assignments, like to observe the group of study, provide stimulus by giving questions, give opinions and suggestions, and evaluate students' products through project-task. Meanwhile, students that together in a learning group build an understanding of the concepts which were discussed as well as learning how to make integration connections among disciplines in STEAM (Yakman & Lee, 2012) . For example, when students are confronted with the concept of shape and pace, they must be able to develop the concept in other disciplines. The topic of shape and space can be created and designed with different techniques. Each space can also be designed by adding elements of art to each creation, for example adding color to each side of the space. Making and learning to space can be done using the technology of mathematical software, one of which is GeoGebra (Bhagat & Chang, 2015) . Implementation of STEAM in the classroom can produce a product of learning that is complex and perfect in improving the quality of education (Henriksen, 2014) . Implementation of STEAM certainly provides its challenges for teachers. The integration of science, technology, engineering, art, and mathematics forces teachers to continue improving their competence (Boy, 2013) . Sensitivity to these developments naturally results in different perceptions between young teachers and experienced teachers (Jho et al., 2016; Koni & Krull, 2018) . For example in Korea, experienced teachers have a positive view of STEAM learning ( Kim & Lee, 2018; Kim & Lim, 2019; Park et al., 2016) . But the research also encountered obstacles in implementing STEAM learning in the classroom such as time, workload, administrative and financial constraints that were less supportive (Park et al., 2016) . Another obstacle that focuses on mathematics in primary schools is the lack of time, materials and educational resources .
The Indonesian government has recently supported STEAM learning at the Vocational High School level. This is indicated by the holding of STEAM training by the government for vocational high school teachers. The target of this training is teachers who can teach one of the subjects integrated into STEAM learning. The research focus on mathematics that has been done is the perception of teachers at the elementary school level. Since mathematics learning in primary schools is different from middle school learning, and the principles of mathematics learning imply that mathematics is an applied science in other disciplines, it is necessary to conduct further research on teacher perceptions that focus on mathematics at the secondary school level. Hence, this study investigates the perception of experienced teachers of STEAM learning that focuses on mathematics.
This study used a qualitative approach to the type of descriptive research. The subjects of the study were 14 mathematics teachers of various vocational high school in Malang. The chosen subjects have teaching experience ranging from 20-30 years. In addition, the teacher has a minimum academic qualification of S1 and is over 40 years old. Data collection techniques using essay questionnaires. The questionnaire used was developed from . Teachers' perceptions are based on their responses to the following five items; a) What do you think of 'convergence' (unification of Science, Technology, Engineering, Art, Mathematics) in STEAM learning?, b) How is the application of STEAM learning at the level of Vocational High School after gaining support from the government?, c) What are the easy subjects to be combined with mathematics to apply Math-Focused STEAM learning?, d) What is your view of mathematical material that is suitable to be taught with STEAM learning?, e) How to use the appropriate mathematical material with the STEAM learning?, f) How to teach Mathematics with STEAM learning?, g) If your plan is successful, will you re-apply the method of teaching mathematics with the STEAM learning in the future? The teacher is asked to respond freely by writing an argument based on the experience and knowledge of the teacher in the column provided. Then, the teacher's answers will be analyzed and presented descriptively.
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Tables 1 and 2 present the answers to essay questionnaire filled by 14 mathematics teachers who have teaching experience ranging from 20 -30 years. Half of the teachers taught in public vocational high schools and the others were in private vocational high schools. There were 50% of male teachers and the others were female. The chosen subjects contained 40% that had graduated in the master program and the others had finished undergraduate program. Data were collected after the STEAM training was held by the government at the level of vocational high school. The target of training was teachers who taught one of the subjects contained in STEAM. Table 1 presents teachers' perceptions of the concept of STEAM convergence and the level of applying STEAM in the classroom. Table 1 at the question of Number 1 showed that teachers have a positive view of the convergence of science, technology, engineering, art, and mathematics in STEAM learning. Some teachers think that STEAM could enhance students' creativity in critical thinking, cooperation, and could be applied in real-life so that mathematics learning became interesting. The question also guided the teacher to give perceptions of convergence of various subjects in STEAM. The teachers considered that the integration of various aspects in STEAM was great and suitable for applying in the classroom. The teachers also thought that STEAM learning was indeed suitable to be applied in Vocational High Schools, but the implementation must pay attention to the Basic Competencies. This question also opens the teacher's opinion about the factors that could influence the application of STEAM in the classroom. One of the factors was the insufficiency of the time or duration used in delivering the material. Furthermore, teachers' perceptions of the application of STEAM after receiving support from the government were not optimal. This appeared in answer to Number 2, which is 7 out of 14 teachers stated that STEAM learning had not been optimally implemented because of the teacher's competency limitations. So, the teachers need to train about learning. This expression also meant that there were still many mathematics teachers in Vocational High School who had not yet participated in a training organized by the government. In addition, 4 out of 14 teachers stated that STEAM learning must be implemented. 3 out of 14 teachers stated that STEAM learning can be effective if the government provided references or supporting books.
Tabel 2. Teachers' Perceptions of Math-Focused STEAM learning

Subject
What are the easy subjects to be combined with mathematics to apply Math-Focused STEAM learning?
What is your view of mathematical material that is suitable to be taught with STEAM learning? Table 2 presented the teacher's perception of Math-Focused STEAM learning. The answer to Number 3 in Questionnaire stated the teacher's perception of subjects that are easily combined with mathematics in STEAM learning practices. Most teachers state that subjects that are easily integrated with mathematics in STEAM learning are production subjects. This happens because most production subjects were based on technology, engineering, and art, so that the teacher holds that mathematics was easily combined with these subjects. In addition, the teacher also believed that mathematics was easily combined with science subjects namely physics, biology, and chemistry. However, the most chosen science subject was physics because the subjects helped to produce a project. The answer to Number 4 in Questionnaire appeared that 4 out of 14 teachers stated that examples of suitable mathematical material taught by STEAM learning are linear equations of two variables, linear programming, and trigonometry. It also stated that 6 out of 14 teachers said which mathematics as a main focus in STEAM learning is rather difficult to apply so that only a few materials were suitable for STEAM learning. There were 4 out of 14 teachers stated that suitable mathematics material taught with STEAM was material that was a basic material for other subjects. The statement indicated that mathematics was used as supporting material and not as a material focus in STEAM learning. Questionnaires 5 and 6 implied the same thing, namely the teacher's perception of how to use and teach mathematics with STEAM learning. According to the teacher, it was necessary to discuss with other subject teachers integrated into STEAM to synchronize the appropriate basic competencies.
Whereas for the answer to Number 7 in Questionnaire, it stated the teacher's perception about the application of STEAM in the future. Almost all teachers were optimists to apply STEAM learning. The results showed that teacher perceptions of STEAM convergence were positive. These results were consistent with the results of the study that were done by Kang (2019) , , and Park et al. (2016) . The teacher thought that STEAM could enhance students' creativity in critical thinking, cooperation, and could be applied in real-life so that studying mathematics became interesting. However, teachers assumed that the implementation of STEAM was not optimal despite support from the government. The most obstacles that were related to the time or duration of the application of STEAM Mathematics learning in the classroom because of the projecttask. In addition, another mentioned factor was the lack of teacher competence in teaching STEAM because there were teachers who didn't get training and no supporting references for STEAM learning. These constraints were also in line with the findings of previous researchers but in different terms. Previous research mentioned these constraints with lack of educational resources, and a lack of administration Park et al., 2016) . The finding of constraints from Park et al. (2016) was a matter of time, workload, administrative and financial support. While the findings of constraints from were time, materials, and educational resources. Based on this study, before implementing STEAM Mathematics based learning in the classroom, teachers needed to get even training on this subject and be able to work in synergy with other subject teachers. The mathematics teacher must also be able to organize the available time so that it is sufficient to be used in this STEAM-based learning.
The other result was the teacher's view on subjects that were easily combined with mathematics are productive subjects. These productive subjects include technology, engineering, art, and science subjects including physics, chemistry, biology. All of these subjects were still integrated into STEAM. This finding was new because previous research examines elementary school level where the learning was still thematic. This result of the research was different since STEAM learning focusing on mathematics in vocational high schools. This happens because subjects in vocational schools have focused on one subject for one discipline. It became a challenge for teachers because teachers at this level usually learned to focus only on the subjects taught. In addition, the researchers also found the teacher's view that only a little mathematics material could be implemented in STEAM when mathematics was the focus of learning. The teacher added to the opinion that mathematics was more suitable as supporting material rather than became a focus on STEAM learning. This was certainly supported by the theory which stated that mathematics is the queen of science (Yadav, 2017) . Mathematics as a basic science that must be learned in learning other disciplines, so that if mathematics became the focus of the material it would be very difficult to develop. Furthermore, to implement math-focused STEAM learning, teachers reveal that the need to coordinate or discuss with other teachers about the other subjects because STEAM learning was the convergence of various aspects of science, technology, engineering, art, and mathematics. The application needed to be discussed deeply so that it remains by the basic competencies that had been regulated by the government and able to be in line with other subjects. If all lessons were able to coordinate with each other, then this can have an impact on student assessment related to mathematics. Although the teacher conveyed the obstacles in the implementation, the teacher remained optimistic to implement STEAM learning in the future.
To sum up, teachers have a positive view of the convergence of STEAM. Even so, teachers considered that there were obstacles in the implementation of STEAM learning like there are the teachers who had not participated in the training of teachers' competencies in Math-Focused STEAM learning and no books that were available as a reference in STEAM learning. STEAM learning with mathematics as the main focus is rather difficult to apply because the teacher thinks that only a little of mathematics material could be implemented in STEAM learning. According to the teacher, mathematics is more suitable as supporting material in STEAM learning rather than being the focus.
